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(54) MANUFACTURING METHOD FOR FUNCTIONAL FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method 
for a functional film having a functional layer which is formed by a 
coating method and can effect various functions. 
SOLUTION: The manufacturing method for the functional film 
having, on a substrate, at least the functional layer constituted of a 
compressed layer of functional particles comprises a process 
wherein a solution having the functional particles dispersed is 
applied on a transfer substrate 2 and dried to prepare a transfer 
precursor film 5 having a functional particle containing layer P4 
formed on the transfer substrate 2, a process wherein the 
substrate 1 whereon the functional layer is to be formed and the 
transfer precursor film 5 are put on each other so that the 
substrate 1 and the functional particle containing layer P4 are 
brought into contact with each other and the layer P4 is 
compressed to form the compressed layer 4 of the functional 
particles on the substrate 1 , and a process wherein the transfer 
substrate 2 is then peeled off from the compressed layer 4. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAwMaGsoDA415 1/2/07 



• Searching PAJ 



Page 2 of 2 



rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAA wMaGsoDA415001783P... 1/2/07 



• JP,2003-001783,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Apply the liquid which distributed the functional particle on an imprint base material, dry, and the imprint precursive 
film with which the functional particle content layer was formed on the imprint base material is created. The base material which 
should form a functional layer, and said imprint precursive film so that a base material and said functional particle content layer 
may touch Superposition, The manufacture approach of a functional film of having at least the functional layer which compresses 
said functional particle content layer, forms the compression layer of a functional particle on a base material, and includes 
exfoliating an imprint base material from the compression layer of said functional particle subsequently and which consists of a 
compression layer of a functional particle on a base material. 

[Claim 2] The front face in which the functional layer of a base material should be formed is the manufacture approach of a 
functional film according to claim 1 softer than the front face in which the functional particle content layer of an imprint base 
material should be formed. 

[Claim 3] It is said functional particle content layer 44Ns/mm 2 The manufacture approach of the functional film according to 
claim 1 or 2 compressed by the above compressive force. 

[Claim 4] The manufacture approach of a functional film given in any 1 term of the claims 1-3 compressed at the temperature 
which said base material and said imprint base material do not deform for said functional particle content layer. 
[Claim 5] The manufacture approach of a functional film given in any 1 term of the claims 1-4 which compress said functional 
particle content layer using a roll press machine. 

[Claim 6] Said imprint base material is the manufacture approach of a functional film given in any 1 term of the claims 1-5 which 
have a rebound ace court layer on the front face in which a functional particle content layer should be formed. 
[Claim 7] The manufacture approach of a functional film given in any 1 term of the claims 1-6 said whose base materials are the 
films made of resin. 

[Claim 8] The manufacture approach of a functional film given in any 1 term of the claims 1-7 as which said functional particle is 
chosen from a non-subtlety particle. 

[Claim 9] The manufacture approach of a functional film given in any 1 term of the claims 1-8 chosen from the group which a 
functional layer becomes from a conductive layer, an ultraviolet-rays shielding layer, an infrared shielding layer, a magnetic 
layer, a ferromagnetic layer, a dielectric layer, a ferroelectric layer, an electrochromic layer, an electroluminescence layer, an 
insulating layer, a light absorption layer, an optical selective-absorption layer, a reflecting layer, an acid-resisting layer, a catalyst 
bed, and a photocatalyst layer. 

[Claim 10] The manufacture approach of a functional film given in any 1 term of the claims 1-9 which form a conductive layer, 
using a conductive particle as said functional particle. 

[Claim 1 1] The manufacture approach of the functional film according to claim 10 using the conductive inorganic particle chosen 
from the group which consists of tin oxide, indium oxide, a zinc oxide, cadmium oxide, antimony dope tin oxide (ATO), fluorine 
dope tin oxide (FTO), tin dope indium oxide (ITO), and an aluminum dope zinc oxide (AZO) as said conductive particle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a functional film of having at least the functional 
layer which consists of a compression layer of a functional particle on a base material. In this invention, the both sides of a 
functional film and a functional sheet are included in a functional film. Moreover, that whose base material is a metal is also 
contained in the functional film of this invention. 

[0002] It is the layer which has a function as a functional layer, and a function means physical and/or the thing of work to achieve 
through a chemical phenomenon. The layer which has various kinds of functions, such as a conductive layer, an ultraviolet-rays 
shielding layer, an infrared shielding layer, a magnetic layer, a ferromagnetic layer, a dielectric layer, a ferroelectric layer, an 
electrochromic layer, an electroluminescence layer, an insulating layer, a light absorption layer, an optical selective-absorption 
layer, a reflecting layer, an acid-resisting layer, a catalyst bed, and a photocatalyst layer, is contained in a functional layer. 
[0003] This invention especially relates to the manufacture approach of a transparent conductive film of having a transparence 
conductive layer. It can use as a transparent electrode like an electroluminescence panel electrode, an electrochromic element 
electrode, a liquid crystal electrode, a transparence side heating element, and a touch panel, and also a transparence conductive 
layer can be used as a transparent electromagnetic wave shielding layer. 
[0004] 

[Description of the Prior Art] Conventionally, the functional layer which consists of various kinds of high-performance material 
is manufactured by chemical vapor deposition (CVD), such as physical vapor growth (PVD), such as vacuum deposition, laser 
ablation, sputtering, and ion plating, and Heat CVD, Light CVD, plasma CVD. Generally large-scale equipment is required for 
these, and there is also an unsuitable thing in formation of the film of a large area in inside. 

[0005] Moreover, formation of the film by spreading using a sol-gel method is also known. Although it is suitable also for 
formation of the film of a large area, it is necessary to make an inorganic material sinter at an elevated temperature after 
spreading with a sol -gel method in many cases. 

[0006] For example, it will be as follows if it sees about a transparence conductive layer. Current and a transparence conductive 
layer are mainly manufactured by the sputtering method. Although the spa TARRINGU method has various methods, it is the 
approach of making a target front face carry out the acceleration collision of the inactive gas ion generated in a direct current or 
high frequency discharge in the vacuum for example, beginning to beat the atom which constitutes a target from a front face, 
making a substrate front face carry out deposition, and forming the film. The sputtering method is excellent in the point that the 
thing of a to some extent big area can also form a conductive layer with low surface electric resistance. However, there is a fault 
that equipment is large-scale and a membrane formation rate is slow. If large area-ization of a conductive layer will be advanced 
further from now on, equipment will become large further. Technically, the problem of having to raise the precision of control 
occurs and the problem that a manufacturing cost becomes large generates this in another viewpoint. Moreover, although the 
number of targets is increased and the rate is gathered in order to compensate the lateness of a membrane formation rate, this is 
also the factor which enlarges equipment and it is a problem. 

[0007] Manufacture of the transparence conductive layer by the applying method is also tried. By the conventional applying 
method, a conductive particle applies on a substrate the conductive paint distributed in the binder solution, dries and stiffens it, 
and forms a conductive layer. By the applying method, it is easy to form the conductive layer of a large area easily, and there is 
the advantage in which equipment is simple, productivity is high and a conductive layer can be manufactured by low cost rather 
than the sputtering method. By the applying method, when conductive particles contact, an electric path is formed and 
conductivity is discovered. However, there is a fault that the conductive layer produced by the conventional applying method has 
inadequate contact, and the electric resistance value of the conductive layer obtained is high (it is inferior to conductivity), and 
the application will be restricted. 

[0008] As manufacture of the transparence conductive layer by the conventional applying method, to JP,9- 109259, A The coating 
which consists of conductive powder and binder resin is applied on the plastic film for an imprint. It dries, and the laminating of 
the 2nd process which pressurizes and (5-100kg/cm2) carries out heating (70-1 80 degrees C) processing of the 1st process and 
conductive layer front face which form a conductive layer in a smooth side, and this conductive layer is carried out on plastic 
film or a sheet, and the manufacture approach which consists of the 3rd process which carries out thermocompression bonding is 
indicated. By this approach, since binder resin is used in large quantities (they are [ as opposed to / in the case of minerals 
conductivity powder / the binder 100 weight section / as opposed to / in the case of the conductive powder 100 - the 500 weight 
sections, and organic conductivity powder / the binder 100 weight section ] conductive powder 0. 1 - 30 weight sections), the 
transparence conductive layer with a low electric resistance value is not obtained. 
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[0009] For example, the coating for conductive layer formation which consists of the organic-acid salt or inorganic-acid salt of 
tin dope indium oxide (1TO) powder, a solvent, a coupling agent, and a metal and which does not contain a binder is applied to a 
glass plate, and the approach of calcinating at the temperature of 300 degrees C or more is indicated by JP,8- 199096, A. By this 
approach, since the binder is not used, the electric resistance value of a conductive layer becomes low. However, since it is 
necessary to perform a baking process with a temperature of 300 degrees C or more, it is difficult to form a conductive layer on a 
base material like a resin film. That is, according to an elevated temperature, will fuse, it will carbonize or a resin film will burn. 
Although based on the class of resin film, for example with a polyethylene terephthalate (PET) film, the temperature of 130 
degrees C is a limitation. 

[0010] The paste which JP,2994764,B is made to distribute the ultrafine particle powder of ITO in a solvent with resin, and 
grows into it is applied on a resin film, it dries and the manufacturing method of the transparence electric conduction film which 
consists of performing rolling processing with a steel roll after that is indicated. 

[001 1] The dispersion liquid which do not contain a binder in JP,7-235220,A including conductive particles, such as ITO, are 
applied on a glass substrate, and it dries slowly, and the overcoat liquid which consists of a silica sol is applied on the obtained 
ITO film, and the method of performing baking which continues subsequently to desiccation or desiccation is indicated. 
According to this number official report, the overcoat paint film which consists of a silica sol is dried, hardening contraction is 
carried out, and the ITO particles in the ITO film are firmly contacted by the hardening contraction stress in that case. If contact 
of ITO particles is inadequate, the electric resistance of the electric conduction film is high. In order to obtain big hardening 
contraction stress, it is necessary to carry out desiccation processing of the overcoat paint film at a 1 50- 1 80-degree C elevated 
temperature. However, when a base material is a resin film, a resin film will deform according to such an elevated temperature. 
Moreover, according to this number official report, the overcoat which consists of a silica sol is contributed also to association 
with the electric conduction film and a glass substrate. That is, the reinforcement of the electric conduction film is obtained with 
the overcoat which consists of a silica sol. However, if spreading of overcoat liquid and hardening contraction are not performed, 
membranous reinforcement is also low to the top where the electric resistance of the electric conduction film is high. 
Furthermore, in order to raise the optical property of the electric conduction film and to make surface electrical resistance small, 
it is necessary to perform slowly desiccation after applying the dispersion liquid of a conductive particle on a glass substrate. 
When the thickness of the overcoat film which consists of a silica sol is thick, it has a fault containing a crack. 
[0012] 

[Problem(s) to be Solved by the Invention] Development of the approach by which the functional layer which may discover 
various functions is obtained is desired employing the advantage of the applying method for it being easy to form the functional 
layer of a large area easily, equipment being simple, and productivity being high, and being able to manufacture a functional 
layer by low cost efficiently from such a background. 

[001 3] About a conductive layer, it is easy to form the conductive layer of a large area easily, and development of the approach 
by which a transparence conductive layer with a low electric resistance value is obtained is especially desired, employing the 
advantage of the applying method for equipment being simple, and productivity being high and being able to manufacture a 
conductive layer by low cost efficiently. 

[0014] Then, the purpose of this invention is to offer the manufacture approach of a functional film of having the functional layer 
which may discover the various functions by the applying method. 

[0015] The purpose of this invention is especially to offer the manufacture approach of a transparent conductive film of having a 
transparence conductive layer with the low electric resistance value by the applying method. Furthermore, hot heating actuation 
is not needed but a conductive layer can be formed, and it is homogeneous and is in offering the manufacture approach of a 
transparent conductive film that a conductive layer without thickness unevenness is obtained, and the manufacture approach of 
the transparent conductive film which can respond also to large area-ization of a conductive layer. 
[0016] 

[Means for Solving the Problem] Conventionally, if binder resin was not used in large quantities in the applying method, when a 
functional layer was not able to be formed or binder resin was not used, if the functional matter was not made to sinter at an 
elevated temperature, it was thought that a functional layer was not obtained. When having seen about the conductive layer, and a 
conductive layer was not able to be formed or binder resin was not used if binder resin was not used in large quantities, if the 
conductive matter was not made to sinter at an elevated temperature, it was thought that a conductive layer was not obtained. 
[001 7] However, this invention person found out that the functional layer which has a mechanical strength by compression and 
may discover various kinds of functions was obtained, without calcinating at an elevated temperature, without using a lot of 
binder resin for a surprising thing, as a result of inquiring wholeheartedly, this invention person found out that a transparence 
conductive layer with a low electric resistance value was obtained, when the conductive matter was used. 
[0018] That is, this invention person applied the liquid which distributed the functional particle on the base material, dried, 
formed the functional particle content layer, and reached after that at the manufacture approach of the functional film which 
compresses said functional particle content layer and includes forming the compression layer of a functional particle and which 
has the functional layer which consists of a compression layer of a functional particle on a base material. 
[0019] It found out that the functional film which has the functional layer which consists of a compression layer of a functional 
particle on a base material by imprinting on a base material in case a functional particle content layer is first formed on an imprint 
base material, next said functional particle content layer is compressed was obtained as a result of this invention person's 
inquiring further. 

[0020] Namely, this invention applies the liquid which distributed the functional particle on an imprint base material. Dry and the 
imprint precursive film with which the functional particle content layer was formed on the imprint base material is created. The 
base material which should form a functional layer, and said imprint precursive film so that a base material and said functional 
particle content layer may touch Superposition, It is the manufacture approach of a functional film of having at least the 
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functional layer which compresses said functional particle content layer, forms the compression layer of a functional particle on a 
base material, and includes exfoliating an imprint base material from the compression layer of said functional particle 
subsequently and which consists of a compression layer of a functional particle on a base material. 

[002 1 ] The front face in which, as for this invention, the functional layer of a base material should be formed is the manufacture 
approach of the aforementioned functional film softer than the front face in which the functional particle content layer of an 
imprint base material should be formed. 

[0022] This invention is said functional particle content layer 44Ns/mm 2 It is the manufacture approach of the aforementioned 
functional film compressed by the above compressive force. This invention is the manufacture approach of the aforementioned 
functional film compressed at the temperature which said base material and said imprint base material do not deform for said 
functional particle content layer. This invention is the manufacture approach of the aforementioned functional film which 
compresses said functional particle content layer using a roll press machine. 

[0023] This invention is the manufacture approach of the aforementioned functional film that said imprint base material has a 
rebound ace court layer on the front face in which a functional particle content layer should be formed. This invention is the 
manufacture approach of the aforementioned functional film that said base material is a film made of resin. 
[0024] This invention is the manufacture approach of the aforementioned functional film that said functional particle is chosen 
from a non-subtlety particle. This invention is the manufacture approach of the aforementioned functional film chosen from the 
group which a functional layer becomes from a conductive layer, an ultraviolet-rays shielding layer, an infrared shielding layer, a 
magnetic layer, a ferromagnetic layer, a dielectric layer, a ferroelectric layer, an electrochromic layer, an electroluminescence 
layer, an insulating layer, a light absorption layer, an optical selective-absorption layer, a reflecting layer, an acid-resisting layer, 
a catalyst bed, and a photocatalyst layer. 

[0025] When said functional layer is a conductive layer, a conductive particle is used as said functional particle. This invention is 
the manufacture approach of the conductive film which forms a conductive layer, using a conductive particle as said functional 
particle in the manufacture approach of the aforementioned functional film. 

[0026] This invention is the manufacture approach of the aforementioned conductive film using the conductive inorganic particle 
chosen from the group which consists of tin oxide, indium oxide, a zinc oxide, cadmium oxide, antimony dope tin oxide (ATO), 
fluorine dope tin oxide (FTO), tin dope indium oxide (ITO), and an aluminum dope zinc oxide (AZO) as said conductive particle. 

[0027] In this invention, although the dispersion liquid of said functional particle may also contain a small amount of resin, it is 
desirable that especially resin is not included. When the dispersion liquid of said functional particle contain resin, when it 
expresses with the volume and the volume of said functional particle is set to 100, as for the content of said resin, it is desirable 
that it is less than 25 volume. In especially manufacture of a conductive film, it is desirable that the dispersion liquid of said 
functional particle do not contain resin at the point that a conductive layer with a low electric resistance value is obtained. 
[0028] 

[Embodiment of the Invention] In this invention, the layer which has various kinds of functions, such as a conductive layer, an 
ultraviolet-rays shielding layer, an infrared shielding layer, a magnetic layer, a ferromagnetic layer, a dielectric layer, a 
ferroelectric layer, an electrochromic layer, an electroluminescence layer, an insulating layer, a light absorption layer, an optical 
selective-absorption layer, a reflecting layer, an acid-resisting layer, a catalyst bed, and a photocatalyst layer, is contained 
especially in a functional layer, without being limited. Therefore, in this invention, the functional particle which should constitute 
the layer made into said purpose is used. The inorganic particle for which it has cohesive force is mainly used, without limiting 
especially a functional particle. Also in manufacture of which functional film, while the functional paint film which has sufficient 
mechanical strength by applying the approach of this invention is obtained, the evil by the binder resin in the conventional 
applying method for having used binder resin in large quantities is cancelable. Consequently, the target function improves more. 
[0029] For example, in manufacture of a transparence conductive layer, conductive inorganic particles, such as tin oxide, indium 
oxide, a zinc oxide, cadmium oxide, antimony dope tin oxide (ATO), fluorine dope tin oxide (FTO), tin dope indium oxide 
(ITO), and an aluminum dope zinc oxide (AZO), are used. It is desirable at the point that the conductivity in which ITO was more 
excellent is acquired. Or what coated the front face of the particle which has the transparency of a barium sulfate etc. with 
inorganic materials, such as ATO and ITO, can also be used. Although the particle diameter of these particles changes with 
degrees of dispersion needed according to the application of an electric conduction film and does not generally have ****** by 
the configuration of a particle, generally it is 10 micrometers or less, its 1 .0 micrometers or less are desirable, and 5nm - its 
lOOnm is more desirable. 

[0030] Or the conductive particle of the quality of organic may be used. As a conductive particle of the quality of organic, what 
coated the resin particle front face with the metallic material is mentioned, for example. 

[0031] The outstanding conductivity is acquired by application of this manufacture approach. In this invention, transparence 
means penetrating the light. About the dispersion degree of light, the level demanded by the application of a conductive layer 
differs. In this invention, a thing with dispersion which is generally said to be translucent is also contained. 
[0032] In manufacture of a ferromagnetic layer, the end of a ferromagnetic alloy powder ferromagnetic metallic elements, such as 
iron-oxide system magnetism powder, such as gamma-Fe 203, Fe 304, Co-FeOx, and Ba ferrite, and alpha-Fe, Fe-Co, Fe-nickel, 
Fe-Co-nickel, Co, Co-nickel, are used as a principal component is used. By application of this manufacture approach, the 
saturation magnetic flux density of a magnetic paint film improves. 

[0033] In manufacture of a dielectric layer or a ferroelectric layer, the particle of dielectrics, such as a titanic-acid magnesium 
system, a barium titanate system, a strontium titanate system, a lead titanate system, a titanic-acid lead zirconate system (PZT), a 
lead zirconate system, a lanthanum addition titanic-acid lead zirconate system (PLZT), a magnesium-silicate system, and a lead 
content perovskite compound, or a ferroelectric is used. Improvement in a dielectric property or a ferroelectric property is 
obtained by application of this manufacture approach. 
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[0034] In manufacture of the metal oxide layer which discovers various functions, the particle of metallic oxides, such as an iron 
oxide (Fe 203), silicon oxide (Si02), an aluminum oxide (aluminum 203), a titanium dioxide (Ti02), titanium oxide (TiO), a 
zinc oxide (ZnO), a zirconium dioxide (Zr02), and tungstic oxide (W03), is used. In order that whenever [ restoration / of the 
metallic oxide in the film ] may go up by application of this manufacture approach, each function improves. For example, Si02 
which made the catalyst support and aluminum 203 When it uses, the porosity catalyst bed which has practical strength is 
obtained. Ti02 When it uses, improvement in a photocatalyst function is obtained. Moreover, W03 When it uses, improvement 
in the coloring operation by the electrochromic display device is obtained. 

[0035] Moreover, a zinc sulfide (ZnS) particle is used in manufacture of an electroluminescence layer. By application of this 
manufacture approach, the cheap electroluminescence layer by the applying method can be manufactured. 
[0036] In this invention, the liquid which distributed the functional particle chosen from various kinds of above-mentioned 
functional particles is used as a functional coating according to the purpose. [0037] Various known liquids can be used especially 
as a liquid which distributes functional particles, such as a conductive particle, without being limited. As a liquid, for example, 
aromatic hydrocarbon, such as saturated hydrocarbon, such as a hexane, toluene, and a xylene Alcohols, such as a methanol, 
ethanol, propanol, and a butanol, An acetone, a methyl ethyl ketone (MEK), methyl isobutyl ketone, Ester, such as ketones, such 
as diisobutyl ketone, ethyl acetate, and butyl acetate Ether, such as a tetrahydrofuran, dioxane, and diethylether, Halogenated 
hydrocarbon, such as amides, such as N.N-di methyl formamide, N-methyl pyrrolidone (NMP), and N,N-dimethylacetamide, 
ethylene chloride, and chlorobenzene, etc. can be mentioned. Also in these, even if especially the thing that whose liquid which 
has a polarity is desirable and has water like amides, such as alcohols, such as a methanol and ethanol, and NMP, and 
compatibility does not use a dispersant, its dispersibility is good and suitable for it. Even if these liquids are independent, even 
two or more sorts of mixed things can be used for them. Moreover, a dispersant can also be used according to the class of liquid. 
[0038] Moreover, water is also usable as a liquid. To use water, an imprint base material needs to be the thing of a hydrophilic 
property. Since a resin film is usually hydrophobicity, it is easy to crawl water, and the uniform film is hard to be obtained. When 
an imprint base material is a resin film, it is necessary to mix alcohol in water or to make the front face of an imprint base 
material into a hydrophilic property. 

[0039] What is necessary is not to restrict especially the amount of the liquid to be used but just to make it have the viscosity 
suitable for the method of application which the dispersion liquid of said particle mention later. For example, they are liquids 
100-100,000 to said particle 100 weight section. It is weight section extent. It is good to choose suitably according to the class of 
said particle and liquid. Generally, specific surface area becomes large, so that the particle size of said particle becomes small, 
and viscosity tends to become high. What is necessary is to make [ many ] the amount of a liquid and just to lower solid content 
concentration, when using a particle with a large specific surface area. Moreover, also when paint film thickness is thin, it is good 
to make [ many ] the amount of a liquid and to use coating liquid with low solid content concentration. 
[0040] Distribution into the liquid of said particle is good to carry out by the well-known distributed technique. For example, it 
distributes by Sand grinder mil relation. In order to unfold condensation of a particle on the occasion of distribution, it is also 
desirable to use media, such as zirconia beads. Moreover, it takes care that mixing of impurities, such as dust, does not take place 
in the case of distribution. 

[0041] As for the dispersion liquid of said particle, it is desirable that resin is not included. Namely, the amount of resin = it is 
desirable that it is 0. If the dispersion liquid of said particle do not contain resin, the functional particle content layer (before 
compression) formed of spreading on the imprint base material does not contain resin, either. 

[0042] In a conductive layer, if resin is not used, contact of conductive particles is not checked with resin. Therefore, the electric 
resistance value of the conductive layer which the conductivity between conductive particles is secured and is obtained is low. 
Although it is also possible for resin to be included if it is the amount of extent which does not spoil conductivity, there are very 
few the amounts compared with the amount of as [ used ] binder resin in the conventional technique. For example, the upper limit 
of the content of the resin in dispersion liquid is less than 25 volume, when it expresses with the volume before distribution and 
the volume of said conductive particle is set to 100. In the conventional technique, since strong compression was not performed, 
in order to obtain the mechanical strength of a paint film, many binders had to be used. If the resin of the amount of extent which 
plays a role of a binder is used, contact of conductive particles will be checked with a binder, the electronic transition between 
particles will be checked, and conductivity will fall. 

[0043] On the other hand, there is effectiveness of raising Hayes of a conductive layer in resin. However, when resin expresses 
with the volume before distribution, considering a conductive point and the volume of said conductive particle is set to 1 00, it is 
desirable to be used within the limits of less than 25 volume, and it is more desirable to be used within the limits of less than 20 
volume. Moreover, although the improvement effectiveness of Hayes decreases, it is most desirable not to use resin, if it carries 
out from a conductive point. 

[0044] W03 A particle and Ti02 If a particle etc. is begun and resin is not used in the functional layer using other functional 
particles, since contact of each particles is not checked with resin, improvement in each function is achieved. If it is the amount 
of extent which contact between particles is not checked and does not spoil each function, it is also possible for resin to be 
included, but the amount is about 80 or less volume, when the volume of each of said particle is set to 100. 
[0045] aluminum 203 In the catalyst bed using a particle etc., if resin is not used, the front face of the particle which has a 
catalyst function with resin is not covered. For this reason, improvement in the function as a catalyst is achieved. In a catalyst 
bed, it is desirable that it does not use resin if possible from this viewpoint inside since the active spot of direction with many 
openings as a catalyst increases inside a layer. 

[0046] thus, it is desirable not to use resin (namely, the inside of the dispersion liquid of said functional particle - to set) for a 
functional layer at the time of compression, and small quantity is desirable though used. Since the amount of resin in the case of 
using may change to some extent according to the purpose of a functional layer, it is good to determine suitably. 
[0047] Various kinds of additives may be blended with the dispersion liquid of said particle within limits which fill the engine 
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performance required of each function, such as conductivity and a catalysis. For example, they are additives, such as an 
ultraviolet ray absorbent, a surfactant, and a dispersant. 

[0048] It sets to this invention, and the dispersion liquid of functional particles, such as a conductive particle, are applied on an 
imprint base material, it dries, and functional particle content layers, such as a conductive particle content layer, are formed on an 
imprint base material. 

[0049] Especially as an imprint base material, various kinds of things, such as a resin film, a metal, cloth, and paper, can be used, 
without being limited. However, what does not break in the case of compression of a back process, and has flexibility with the 
easy exfoliation after compression is desirable. The configuration of an imprint base material has the shape of the shape of a foil 
besides the shape of a film, and a mesh, usable textiles, etc. 

[0050] The flexible resin film which does not break as an imprint base material even if it enlarges compressive force of a pressing 
operation is suitable. The resin film is lightweight, handling is also easy the film, and the exfoliation after compression is also 
still easier for it. In this invention, since there are no pressurization process and baking process in an elevated temperature, a resin 
film can be used as an imprint base material. As a resin film, polyolefine films, such as polyester film, such as polyethylene 
terephthalate (PET), polyethylene, and polypropylene, a polycarbonate film, an acrylic film, norbornene films (the product made 
from JSR, ATON, etc.), etc. are mentioned, for example. 

[005 1] In this invention, the imprint base material may have the rebound ace court layer on the front face in which a functional 
particle content layer should be formed. If a functional particle content layer is formed on the rebound ace court layer of an 
imprint base material, since a functional particle is not embedded in a rebound ace court layer in the case of a next pressing 
operation, adhesion with the imprint base material of a functional particle will not become strong, but the direction of adhesion 
with the base material of a functional particle will become strong, consequently the imprint of a functional particle layer will 
become easy from an imprint base material to a base material. 

[0052] A rebound ace court layer can be formed by applying the liquid which dissolved in the solvent if needed on the imprint 
base material base, drying, and stiffening a rebound ace court agent. Especially as a rebound ace court agent, various well-known 
rebound ace court agents can be used, without being restricted. For example, heat-curing mold rebound ace court agents, such as 
a silicone system, acrylic, and a melamine system, can be used. Also in these, the silicone system rebound ace court agent is 
excellent in the point that a high degree of hardness is obtained. 

[0053] Moreover, ultraviolet curing mold rebound ace court agents, such as cationic polymerization nature rebound ace court 
agents, such as radical polymerization nature rebound ace court agents, such as an unsaturated-polyester-resin system and acrylic, 
an epoxy system, and a vinyl ether system, may be used. An ultraviolet curing mold rebound ace court agent is desirable from the 
point of manufacturability, such as hardening reactivity. Also in these, when hardening reactivity and surface hardness are taken 
into consideration, an acrylic radical polymerization nature rebound ace court agent is desirable. 

[0054] It is good to perform spreading of a rebound ace court agent by well-known approaches, such as roll coaters, such as a 
gravure cylinder, reverse, and MEIYABA, and a slit-die coating machine. It dries after spreading in a suitable temperature 
requirement, and is made to harden after that. In the case of a heat-curing mold rebound ace court agent, suitable heat is given, 
for example, in the case of a silicone system rebound ace court agent, it heats for for 1 minute to 48 hours, and about 60-120 
degrees C is stiffened to it. It is made to harden by performing UV irradiation in the case of an ultraviolet curing mold rebound 
ace court agent. Lamps, such as a xenon lamp, a low pressure mercury lamp, a medium- voltage mercury-vapor lamp, a high- 
pressure mercury-vapor lamp, an ultrahigh pressure mercury lamp, a metal halide lamp, a carbon arc lamp, and a tungsten lamp, 
are used for UV irradiation, and it is ultraviolet rays 200 - 2000 mJ/cm2 It is good to carry out an extent exposure. The thickness 
of a rebound ace court layer is about 0.5-20 micrometers, and is about 2-5 micrometers preferably. 

[0055] Especially spreading of the functional particle dispersion liquid to an imprint base material top can be performed by the 
well-known approach, without being limited. For example, spreading of the dispersion liquid of hyperviscosity lOOOcps or more 
can be performed by the applying methods, such as the blade method and the knife method. It is possible to be able to perform 
spreading of the dispersion liquid of less than 500cps hypoviscosity by the applying methods, such as the bar coat method, the 
kiss coat method, and the squeeze method, or to also make dispersion liquid adhere to up to a base material by spraying, blasting, 
etc. Furthermore, it is also possible for it not to be based on the viscosity of dispersion liquid, but to use the applying methods, 
such as the reverse roll method, the direct rolling method, an extrusion nozzle process, the curtain method, the gravure rolling 
method, and a dip method. 

[0056] Although drying temperature is based on the class of liquid used for distribution, about 10-150 degrees C is desirable. At 
less than 10 degrees C, dew condensation of the moisture in air tends to take place, and if 150 degrees C is exceeded, a resin film 
base material will deform. Moreover, it takes care that an impurity does not adhere to the front face of said particle in the case of 
desiccation. 

[0057] What is necessary is just to set it to about 0.1-10 micrometers, although the thickness of the functional particle content 
layer after spreading and desiccation is based also on the application of each functional layer, such as compression conditions of 
degree process, and a conductive layer finally [ after imprinting on compression and a base material ] obtained. 
[0058] Thus, liquid is distributed and functional particles, such as a conductive particle, are applied, and if it dries, it will be easy 
to create the uniform film. If the dispersion liquid of said particle are applied and it is made to dry, even if a binder does not exist 
in dispersion liquid, a particle will form the film. Even if a binder does not exist, the reason used as the film is not necessarily 
clear, but since it is capillary force when it is made to dry and liquid decreases, particles gather mutually. Specific surface area is 
large, and since cohesive force is also strong, that it is furthermore a particle considers that it will become the film. However, the 
reinforcement of the film in this phase is weak. Moreover, in a conductive layer, an electric resistance value is high, and 
dispersion in an electric resistance value is also large. 

[0059] A functional particle content layer is formed on an imprint base material as mentioned above, and an imprint precursive 
film is obtained. 
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[0060] Next, it imprints on the base material which should form a functional layer, compressing the functional particle content 
layer of an imprint precursive film. Especially as a base material which should form a functional layer, various kinds of things, 
such as a resin film, a metal, cloth, and paper, can be used, without being limited. However, what does not break in the case of 
compression is desirable. The configuration of a base material has the shape of the shape of a foil besides the shape of a film, and 
a mesh, usable textiles, etc. 

[0061] As for the front face in which the functional layer of a base material should be formed, it is desirable that it is softer than 
the front face in which the functional particle content layer of an imprint base material should be formed. In the case of a pressing 
operation, rather than adhesion with the imprint base material of a functional particle, the direction of adhesion with the base 
material of a functional particle becomes strong, consequently the imprint of a functional particle layer becomes easy from an 
imprint base material to a base material. 

[0062] The flexible resin film which does not break as a base material even if it enlarges compressive force of a pressing 
operation is suitable. The resin film is lightweight and easy also handling. In this invention, since there are no pressurization 
process and baking process in an elevated temperature, a resin film can be used as a base material. As a resin film, what was 
mentioned with the imprint base material, and the same thing are mentioned. Moreover, corona discharge treatment and easily- 
adhesive processing may be carried out to the support surface if needed. 

[0063] In this invention, the base material may have the resin layer on the front face in which a functional layer should be 
formed. A part of functional particle is embedded by the resin layer in this resin layer in the case of a pressing operation, and it is 
asked for the softness of extent by which the compression layer of a functional particle is formed with sufficient adhesion on this 
resin layer. Therefore, as for a resin layer, it is desirable that it is softer than pencil degree-of-hardness 2H. Extent of the softness 
required of a resin layer changes with the class of the hardness (hardness of a rebound ace court layer when formed) of an imprint 
support surface, and functional particle, particle size, compression pressures, etc. 

[0064] Soft resin can be used for the resin layer of a base material, and that from which a comparatively low degree of hardness 
is obtained out of acrylic resin, urethane resin, vinyl chloride resin, silicone resin, etc., for example is used as such resin. In a 
resin layer, it is the range which does not have a bad influence at adhesion, and it is also possible to include the filler for particles, 
such as a silica for adjusting the hardness of a resin layer, and coloring and ultraviolet absorption. After compression, said soft 
resin layer may be stiffened by heat, ultraviolet rays, etc. For example, since it is soft if said rebound ace court agent is also 
before hardening, it can use for this resin layer. And it can also consider as a rebound ace court layer by performing hardening 
processing after compression. 

[0065] In this invention, there is an advantage that a compression layer can be formed on a resin layer, without dissolving a resin 
layer, for example, even if a resin layer is meltable to said dispersion liquid since it is not necessary to apply the dispersion liquid 
of said functional particle to the front face in which a functional layer should be formed directly. 

[0066] Functional particle content layers, such as superposition and a conductive particle content layer, are compressed so that a 
base material and the functional particle content layer of an imprint precursive film touch the base material and imprint 
precursive film which should form a functional layer, and the compression layer of functional particles, such as a conductive 
particle, is formed on a base material. 

[0067] Membranous reinforcement is raised by compressing. That is, points of contact between functional particles, such as a 
conductive particle, increase by compressing, and the contact surface increases. For this reason, paint film reinforcement goes up. 
A particle serves as firm film by compressing, since there is a property which is easy to condense from the first. 
[0068] In a conductive layer, while paint film reinforcement goes up, electric resistance falls. In a catalyst bed, while paint film 
reinforcement goes up, since there are few amounts of resin, it becomes porous membrane, not using resin. Therefore, a higher 
catalyst function is obtained. Also in other functional layers, while being able to consider as the film of high reinforcement with 
which particles were connected, since there are few amounts of resin, the fill of the particle in unit volume increases, not using 
resin. Therefore, each higher function is obtained. 

[0069] While film reinforcement improves by compressing, a functional particle content layer is imprinted from an imprint base 
material side at a base material side. Compression is 2 44Ns/mm. It is desirable to carry out by the above compressive force. 
44N/mm2 If it is the low voltage of the following, functional particle content layers, such as a conductive particle content layer, 
cannot fully be compressed, but functional layers, such as a conductive layer excellent in functionality, such as conductivity, will 
be hard to be obtained. 138N/mm2 The above compressive force is more desirable and it is 2 183Ns/mm. Compressive force is 
still more desirable. Paint film reinforcement improves and adhesion with a base material improves, so that compressive force is 
high. In a conductive layer, the layer which was more excellent in conductivity is obtained, and the reinforcement of a conductive 
layer improves, and the adhesion of a conductive layer and a base material also becomes firm. Since pressure-proofing of 
equipment must be raised so that compressive force is made high, generally it is 2 lOOONs/mm. The compressive force of until is 
suitable. 

[0070] Moreover, it is desirable to perform compression at the temperature which said base material and said imprint base 
material do not deform. For example, when said base material and/or said imprint base material are resin films, it becomes a 
temperature requirement below the glass transition temperature (second order transition temperature) of said resin. When said 
base material is metal, it becomes the temperature requirement which said metal does not fuse. 

[0071] Although a sheet press, a roll press, etc. can perform especially compression, without being limited, it is desirable to carry 
out using a roll press machine. A roll press is the approach of compressing on both sides of the film which should be compressed 
between rolls, and rotating a roll. High pressure is applied to homogeneity and productivity is well more suitable for a roll press 
than a sheet press. 

[0072] The roll temperature of a roll press machine has the point of productivity to desirable ordinary temperature (environment 
where human being tends to work). In the compression (hotpress) which warmed the warmed ambient atmosphere and the roll, if 
a compression pressure is strengthened, the fault of a resin film being extended will arise, warming ~ in order to make it inelastic 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/2/07 



• JP,2003-001783 5 A [DETAILED DESCRIPTION] 



Page 7 of 1 1 



[ in the resin film of a base material ] in the bottom, if a compression pressure is weakened, the mechanical strength of a paint 
film will fall. In a conductive layer, the mechanical strength of a paint film falls and electric resistance rises. When continuation 
compression is carried out with a roll press machine, it is also desirable to carry out temperature control so that roll temperature 
may not rise by generation of heat. 

[0073] Although it is good also as a warmed ambient atmosphere in order to lower the relative humidity of an ambient 
atmosphere when reasonable [ of wanting to lessen adhesion of the moisture on the front face of a particle as much as possible ], 
a temperature requirement is within the limits to which a film is not extended easily. Generally it becomes a temperature 
requirement below glass transition temperature (second order transition temperature). What is necessary is just to make it 
temperature somewhat higher than the temperature which turns into humidity demanded in consideration of fluctuation of 
humidity. If a base material is metal, it is also possible to make it the ambient atmosphere warmed to the temperature requirement 
which this metal does not fuse. 

[0074] In addition, the glass transition temperature of a resin film measures dynamic viscoelasticity, is called for, and points out 
the temperature from which dynamic loss of primary dispersion serves as a peak. For example, when it sees about a PET film, the 
glass transition temperature is around about 1 10 degrees C. 

[0075] Since a strong pressure is put, a metal roll is suitable for the roll of a roll press machine. Moreover, a roll surface may be 
processed by hard film obtained by ion plating, such as hard chromium, ceramic-flame-spraying film, and TiN, such as film and 
DLC (diamond-like carbon). 

[0076] An imprint base material is exfoliated from the compression layer of a functional particle following compression. Thus, 
the compression layer of functional particles, such as a conductive particle, is formed on a base material. Although the thickness 
of functional particle compression layers, such as a conductive particle, is based also on an application, its 0.1-5 micrometers are 
desirable, its 0.1-3 micrometers are [ that what is necessary is to just be referred to as about 0.05-10 micrometers ] still more 
desirable, and its 0.1-2 micrometers are the most desirable. 

[0077] Moreover, in order to obtain an about 10-micrometer thick compression layer, in the case of creation of an imprint 
precursive film, a series of actuation of spreading of the dispersion liquid of a particle, desiccation, and compression may be 
repeated, and may be performed. Furthermore, of course in this invention, it is also possible to form each functional layer, such as 
a conductive layer, in both sides of a base material. 

[0078] Thus, in spite of having created each functional layer, such as a transparence conductive layer obtained, using a small 
amount of [ like each outstanding functionality, such as conductivity and a catalysis, is shown and it does not function as a 
binder, not using binder resin ] resin, it has practically sufficient film reinforcement and is excellent also in adhesion with a base 
material. 

[0079] Tn the manufacture approach of the functional film of this invention, it is also possible to obtain the functional particle 
compression layer which consisted of compression layers of the functional particle from which two-layer differs at least. 
Multilayer structure repeats spreading of the dispersion liquid of a functional particle [ / in the case of creation of an imprint 
precursive film ], and a series of actuation of desiccation, forms a multilayer functional particle content layer, and is acquired by 
performing compression after that. Moreover, it is desirable to create the imprint precursive film which has the functional particle 
content layer of a monolayer two or more sorts, to compress a functional particle content layer one by one, and to also make it 
imprint on a base material. 

[0080] It is good to consider as multilayer structure combining two or more functional layers which have a different function 
according to the purpose and application of a multilayer functionality layer. With the combination of two or more functional 
layers, the multilayer functionality layers for example, the object for solar batteries, the object for electroluminescent elements, 
for electrochromic elements, etc. are obtained. 

[0081] Specifically as an object for solar batteries, they are a transparence conductive layer, a transparence insulator layer, and I 
group to order. The multilayer structure of the cull KOPARU light structure semi-conductor layer and metal electrode which 
consist of an III group IV group is illustrated. As an object for distributed direct-current actuation electroluminescent elements, 
the multilayer structure of a transparence conductive layer, EL luminous layer, and a back plate is illustrated by order. As an 
object for transparency mold electrochromic elements, the multilayer structure of a transparence conductive layer, the 1st shot 
pigmented layer, a dielectric layer, the 2nd shot pigmented layer, and a transparence conductive layer is illustrated by order. 
Besides these, the various multilayer structure according to various applications can be considered. 

[0082] In the case of multilayer structure, not all each class that constitutes a multilayer functionality layer necessarily needs to 
be compression layers. For example, in for solar batteries, a transparence conductive layer, a transparence insulator layer, and a 
semi-conductor layer may be formed by compression, and a metal electrode may be formed in it by vacuum evaporationo. 
[0083] 

[Example] Although an example is given to below and this invention is explained to it still more concretely, this invention is not 
limited to these examples. 

[0084] Drawing 1 is drawing for explaining formation of the compression layer in the manufacture approach of this invention. 
Imprint base material with which the rebound ace court layer (2b) was formed on the base film (2a) in drawing 1 (2) Upwards a 
functional particle content layer (P4) is formed, and it is an imprint precursive film (5). It is carried out. Between the press rolls 
(Rl) (R2) of the vertical pair of a roll press machine, it is a base material (1). Imprint precursive film (5) Base material (1) The 
field and film (5) which should form a functional layer It piles up, inserts and compresses so that a functional particle content 
layer (P4) touches. It is compressed and a functional particle content layer (P4) is a compression layer (4). It becomes. Then, both 
(1) (5) In the place which passed the guide idler (Gl) (G2) arranged suitably, they are an imprint base material (2) and a 
compression layer (4). When it exfoliates, it is a base material (1). It is a compression layer (4) upwards. Imprint formation is 
carried out. 

[0085] Examples 1 -12 are examples which used the ITO particle as a conductive particle, in order to obtain the transparent 
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conductive film of an electroluminescence panel electrode application. 
[Example 1] 

(Creation of an imprint base material) on the field where easily-adhesive processing of the PET base film HPE (product made 
from the Teijin E. I. du Pont de Nemours film) (2a) of 50-micrometer thickness was performed, silicone rebound ace court liquid 
KP-854 (Shin-Etsu Chemical Co., Ltd. make) is applied, and it dries, and hardens in 70 degrees C and 48 hours - making -- the 
silicone rebound ace court layer (2b) of 1.5 -micrometer thickness - forming ~ imprint base material (2) ** -- it carried out. 
[0086] (Creation of an imprint precursive film) Primary particle size added the ethanol 300 weight section to the ITO particle 
(Dowa Mining Co., Ltd. make) 100 weight section which is 10-30nm, and distributed in the disperser by using media as zirconia 
beads. It is an imprint base material (2) about the obtained coating liquid. On the rebound ace court layer (2b), the bar coating 
machine was used and applied, and 50-degree C warm air was sent, it dried, and the ITO particle content layer (P4) was formed. 
Thus, imprint precursive film (5) It obtained. The thickness of an ITO particle content layer (P4) was 1.7 micrometers. 
[0087] (Base material) The PET film HSL of 75-micrometer thickness (product made from the Teijin E. I. du Pont de Nemours 
film) was used as a base material (1). 

[0088] (Formation of a compression layer) Base material (1) Imprint precursive film (5) Base material (1) It inserted and 
compressed using superposition and a roll press machine so that an ITO particle content layer (P4) touched. 
[0089] In advance of compression, the preliminary experiment for the check of a compression pressure was conducted first. It is a 
base material (1) at a room temperature (23 degrees C) without not rotating a roll and heating said roll using a roll press machine 
equipped with a metal roll (that by which hard chrome plating processing was performed to the roll surface) with a diameter [ of 
a pair ] of 140mm. Imprint precursive film (5) It inserted and compressed. At this time, the pressure per unit length of the film 
cross direction was lOOONs/mm. Next, it was 2mm when investigating the die length of the film longitudinal direction of the part 
which released the pressure, was compressed and was imprinted by the base material. It is 2 500Ns/mm per unit area from this 
result. It means compressing by the pressure. 

[0090] Next, the same base material as what was used for preliminary experiment (1) Imprint precursive film (5) It inserted 
between metal rolls and compressed on said conditions, and the roll was rotated and it compressed with 5m feed rate for /. after 
compression - imprint base material (2) Base material (1) Compression layer (4) of the upper ITO particle from - it exfoliated. 
Thus, base material (1) The ITO film ( drawing 3 ) with which the compression layer (4) of an ITO particle was formed upwards 
was obtained. ITO particle compression layer (4) Thickness was 1 .0 micrometers. Exfoliation is performed easily and it is an ITO 
particle compression layer (4). The field was completely exposed. 

[0091] (Electric resistance) ITO particle compression layer (4) The formed film was cut down in 50mmx50mm magnitude. When 
the circuit tester was hit to two points of the angle are horned in a diagonal location and electric resistance was measured, it was 
3kohm. 

[0092] (90-degree peel test) ITO particle compression layer (4) Base material film (1) Adhesion and compression layer (4) In 
order to evaluate reinforcement, the peel test was performed 90 degrees. It explains with reference to drawing 2 . Compression 
layer (4) Base material film in the formed film (1) Compression layer (4) With the formed field, the double-sided tape (12) was 
stuck on the field of the opposite side. This was started to magnitude 25mmxl00mm. This test sample was stuck on the stainless 
plate (13). Cellophane adhesive tape (width of face of 12mm, the NITTO DENKO make, No.29) (14) was stuck on the both ends 
(25mm [ about ]) of a sample so that a test sample might not separate. ( Drawing 2 (a)) . 

[0093] Compression layer of a test sample (4) Cellophane adhesive tape (width of face of 12mm, the NITTO DENKO make, 
No.29) (15) was stuck on the field so that it might become the long side of a sample, and parallel. The die length of pasting with a 
cellophane tape (15) and a sample was 50mm. The edge where a cellophane tape (15) is not stuck is attached in a tension gage 
(16), and it is the pasting side and the non-sticking field (15a) of a cellophane tape (15). It set so that the angle to accomplish 
might become 90 degrees. The cellophane tape (15) was pulled the rate for 100mm/, and was removed. It carries out as [ move / 
at the same rate / the rate which removes a tape (15) at this time, and the stainless plate (13) which stuck the test sample ], and is 
the non-sticking field (15a) of a cellophane tape (15). It was made for a test sample side to always become 90 degrees. Force 
required when removing with a tension gage (16) (F) It measured. ( Drawing^ (b)) . 

[0094] Compression layer removed after the trial (4) The front face and the cellophane tape front face were investigated. When a 
binder is on the surface of both, it is a compression layer (4). Force required when it removed that it was not destroyed but the 
binder layer of a cellophane tape was destroyed, i.e., the reinforcement of a binder, (F) It will be said that it was a value and it is a 
compression layer (4). Reinforcement is the value (F). It becomes the above. 

[0095] It is the case which was displayed on Table 1 as 6Ns / 12mm since the upper limits of a binder on the strength were 6Ns / 
1 2mm in an exam where a binder is on the surface of both as mentioned above, and it is adhesion and a compression layer (4). It 
expresses that reinforcement is 6Ns / 12mm or more. In the case of a value smaller than this, it is a compression layer (4). There 
is no binder in a front face, a part of compression layer has adhered to the cellophane tape front face, and it sets to the value, and 
is a compression layer (4). It means that destruction arose in inside. It is practical level if it is 3Ns / 12mm or more in value. 
[0096] In the example 1, the force (6Ns / 12mm) was taken to remove a cellophane tape as a result of the above-mentioned 90- 
degree peel test. Compression layer after a peel test (4) When the front face was investigated, the binder of a cellophane tape had 
adhered. It was adhesive when the adhesive face of the removed cellophane tape was investigated. Therefore, compression layer 
(4) Reinforcement was 6Ns / 12mm or more. 

[0097] In the [examples 2-6] example 1, the compressed ITO film was obtained like the example 1 except having changed and 
compressed the compression pressure into the value shown in Table 1, respectively. Electric resistance was measured and the 
peel test was performed 90 degrees. 

[0098] Imprint precursive film with which the ITO particle content layer (P4) of an example 1 was formed for the [example 1 of 
comparison] comparison (5) It attached and the physical-properties trial was performed. The electric resistance of the ITO 
particle content layer (P4) by which compression processing is not carried out was 340kohm. 
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[0099] In the [example 7] example 2, the compressed ITO film was obtained like the example 2 except having changed the feed 
rate at the time of compression into a part for 2.5m/. Electric resistance was measured and the peel test was performed 90 
degrees. 

[0100] The PVDF100 weight section was dissolved in the [example 2 of comparison] NMP900 weight section, and it considered 
as the resin solution. Primary particle size added said resin solution 1000 weight section and the NMP900 weight section to the 
ITO particle (Dowa Mining Co., Ltd. make) 100 weight section which is 10-30nm, and distributed in the disperser by using 
media as zirconia beads. On the PET film of 50-micrometer thickness, the bar coating machine was used and applied, the 
obtained coating liquid was dried (100 degrees C, 3 minutes), and the ITO film was obtained. The thickness of an ITO paint film 
was 1.0 micrometers. Electric resistance was measured and the peel test was performed 90 degrees (the volume of PVDF when 
setting the volume of an ITO particle to 100 was 383). The results of a 90-degree peel test were 3.4Ns / 12mm. Since this had 
many amounts of resin, PVDF oozed on the paint film front face, it is because the adhesion of the cellophane tape to a paint film 
front face became low, and the paint film was not destroyed. Therefore, paint film reinforcement was 3.4Ns / 12mm or more. 
[0101] [Example 8] 

(Base material) PET film HPE (product made from the Teijin E. L du Pont de Nemours film) of 50-micrometer thickness (1) an 
easily-adhesive side top - silicone rebound ace court liquid KP-854 (Shin-Etsu Chemical Co., Ltd. make) -- spreading - drying - 
- silicone rebound ace court layer (H) which is not hardened [ of 2 micrometer thickness ] It formed. 

[0102] (Creation of an imprint precursive film) Imprint base material with which the silicone rebound ace court layer (2b) was 
formed on the same PET base film (2a) as having used in the example 1 (2) It used. It is this imprint base material (2) like an 
example 1 . On a rebound ace court layer (2b), an ITO particle content layer (P4) is formed, and it is an imprint precursive film 
(5). It obtained. 

[0103] (Formation of a compression layer) Silicone rebound ace court layer (H) Formed base material (1) Imprint precursive film 
with which the ITO particle content layer (P4) was formed (5) It inserted and compressed using superposition and a roll press 
machine so that a silicone rebound ace court layer (H) and an ITO particle content layer (P4) touched. Compression pressure: 
347N/mm2. after compression - imprint base material (2) Base material (1) Compression layer (4) of the upper ITO particle 
from -- it exfoliated. Thus, base material of lamination shown in drawi ng 6 (1) It is a silicone rebound ace court layer (H) 
upwards. And compression layer of an ITO particle (4) The formed ITO film was obtained. Exfoliation is performed easily and it 
is an ITO particle compression layer (4). The field was completely exposed. Next, an ITO film is set under a 100-degree C 
ambient atmosphere for 1 hour, and it is a non-hardened silicone rebound ace court layer (H). It was made to harden. ITO particle 
compression layer (4) Thickness was 1 .0 micrometers. Electric resistance was measured and the peel test was performed 90 
degrees. 
[0104] 

[Table 1] 







mm 


(N/mm) 


mm 

(mm) 


SUE*) 
(N/mm' ) 


(k£2) 


9 oge-jna® 


mm 2 
mmi 


1 TO 
ITO 
1 TO 
1 TO 
1 TO 
1 TO 
1 TO 
1 TO 


1 1 1 1 1 1 1 1 


1 0 0 0 
6 60 
3 30 
1 6 S 
80 
4 0 
0 

6 6 0 


2 

1. 9 
1. 8 
1. 2 
0. 9 

0. 9 
0 

1. 9 


5 00 
3 4 7 
1 8 3 
1 3 8 
8 9 
4 4 
0 

347 


3 
4 
6 
8 

1 3 

2 2 
3 4 0 

4 


6 N/12mm 
6 N/12mm 
6 N/12mm 
6. 4N/12mm 
4. 2N/12mm 
3. 4N/12mm 

6 N/12mm 


mmi 


1 TO 


1 0 0 


0 


0 


0 


2 1 0 


3. 4N/12mm 


JSWJ8 


1 TO 




660 


1. 9 


347 


4 


6 N/12mm 



[0105] The measurement result of examples 1-8 and the examples 1-2 of a comparison is shown in Table 1 . Each conductive film 
of examples 1-8 had the low electric resistance value, and its reinforcement of a compression layer was also strong, and it was 
excellent also in the adhesion of a compression layer and a base material film. Conductivity became better from examples 1-6, so 
that press ** was high, compression layer reinforcement was strong, and the adhesion of a compression layer and a base material 
film was also like [ the binder of Li firmly and a cellophane tape remains in an electric conduction side ]. The conductivity in 
which the conductive layer which does not contain resin excelled the conductive layer containing resin more was acquired. 
Moreover, the conductive film of examples 1-8 excelled [ each ] also in transparency also in the point of light permeability. 
[0106] On the other hand, since the thing of the example 1 of a comparison is not performing the pressing operation, compared 
with the thing of examples 1-6, its electric resistance value is high. Even if it did not compress the thing of the example 2 of a 
comparison like before, binder resin was used for it so much so that a paint film could be formed. Although the reinforcement of 
a paint film was enough since binder resin was used so much, its electric resistance value was high. 

[0107] [formation of an example 9:ITO/Ti02 multilayer functionality layer] - this example -- first - an ITO compression layer - 
- a base material top - imprint formation - carrying out - next, an ITO compression layer top - Ti02 It is the example which 
carried out imprint formation of the compression layer. It explains with reference to drawing 4 and drawing 5 for explaining 
formation of the multilayer compression layer in the manufacture approach of this invention. 
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[0108] 1 . It is a base material ( 1 ) 1 ike the formation example 2 of the 1 st compression layer. The ITO particle compression layer 
(41) was formed as the 1st compression layer upwards. Compression pressure: 347N/mm2. 

[0109] 2. Imprint base material with which silicone rebound ace court layer (2b) was formed on the same PET base film (2a) as 
having used in formation (imprint base material) example 1 of 2nd compression layer (2) It used. 

[0110] (Creation of an imprint precursive film) Ti02 whose primary particle size is 30-70nm The ethanol 900 weight section was 
added to the particle 100 weight section, and it distributed in the disperser by using media as zirconia beads. It is an imprint base 
material (2) about the obtained coating liquid. A bar coating machine is used and applied on a rebound ace court layer (2b), and 
50-degree C warm air is sent, and it dries, and is Ti02. The particle content layer (P4II) was formed. Thus, imprint precursive 
film (5) It obtained. Ti02 The thickness of a particle content layer (P4II) was 0.7 micrometers. 

[0111] (Formation of the 2nd-layer compression layer) Base material with which the ITO compression layer (41) was formed as 
shown in d rawin g 4 (1) Ti02 Imprint precursive film with which the particle content layer (P4II) was formed (5) An ITO 
compression layer (41) and Ti02 It inserted and compressed using superposition and a roll press machine so that a particle 
content layer (P4II) touched. Compression pressure: 347N/mm2. after compression -- imprint base material (2) Base material (1) 
Ti02 [ upper ] Compression layer (411) of a particle from - it exfoliated. Thus, base material of lamination shown in drawing 5 
(1) They are the compression layer (41) of an ITO particle, and Ti02 upwards. Compression layer of a particle (411) Formed 
ITO/Ti02 The film was obtained. The thickness of an ITO particle compression layer (41) is 1 .0 micrometers, and is Ti02. 
Particle compression layer (411) Thickness was 0.5 micrometers. Exfoliation is performed easily and it is Ti02. Particle 
compression layer (411) The field was completely exposed. 

[0112] (90-degree peel test) The force (6Ns / 12mm) was taken to remove a cellophane tape as a result of the above-mentioned 
90-degree peel test. Compression layer after a peel test (411) When a front face is investigated, the binder of a cellophane tape 
adheres, and it is an ITO compression layer (41) and Ti02. Compression layer (411) There was also no peeling of a between. It 
was adhesive when the adhesive face of the removed cellophane tape was investigated. Therefore, compression layer (41) (411) 
Reinforcement was 6Ns / 12mm or more. Obtained ITO/Ti02 A multilayer functionality film can be used as a solar battery. 
[0113] [creation of the functional film for an example 10:imprint] - this example is an example which created the ITO film for 
an imprint and imprinted the ITO compression layer of the ITO film for an imprint on the polycarbonate substrate using the 
compressed ITO film which was obtained by the approach of this invention. It explains with reference to drawin g 6 - drawing 8 . 
[01 14] 1 . PET film HSL (product made from the Teijin E. 1. du Pont de Nemours film) of 75 micrometer (base material) 
thickness of formation of a compression layer (1) a top - silicone rebound ace court liquid KP-854 (Shin-Etsu Chemical Co., 
Ltd. make) - spreading -- drying -- silicone rebound ace court layer (H) which is not hardened [ of 2 micrometer thickness ] It 
formed. 

[01 15] (Creation of an imprint precursive film) Imprint base material with which the silicone rebound ace court layer (2b) was 
formed on the same PET base film (2a) as having used in the example 1 (2) It used. It is this imprint base material (2) like an 
example 1 . On a rebound ace court layer (2b), an ITO particle content layer (P4) is formed, and it is an imprint precursive film 
(5). It obtained. 

[0116] (Formation of a compression layer) Silicone rebound ace court layer (H) Formed base material (1) Imprint precursive film 
with which the ITO particle content layer (P4) was formed (5) It inserted and compressed using superposition and a roll press 
machine so that a silicone rebound ace court layer (H) and an ITO particle content layer (P4) touched. Compression pressure: 
347N/mm2. after compression - imprint base material (2) Base material (1) Compression layer (4) of the upper ITO particle 
from ~ it exfoliated. Thus, base material of lamination shown in drawin g 6 (1) It is a silicone rebound ace court layer (H) 
upwards. And compression layer of an ITO particle (4) The formed ITO film was obtained. Exfoliation is performed easily and it 
is an ITO particle compression layer (4). The field was completely exposed. Next, an ITO film is set under a 100-degree C 
ambient atmosphere for 1 hour, and it is a non-hardened silicone rebound ace court layer (H). It was made to harden. ITO particle 
compression layer (4) Thickness was 1.0 micrometers. 

[0117] 2. the creation (formation of adhesives layer) acrylic resin 1BR-305 (solid content: 39.5%, Product made from TAISEI 
chemically-modified) 100 weight section of the functional film for an imprint - the ultraviolet curing mold resin SD-318 
(Dainippon Ink & Chemicals, Inc. make) 92 weight section and the methyl-ethyl-ketone 137 weight section - in addition, it 
considered as the coating liquid for adhesives layers. About said coating liquid, it is the silicone exfoliation PET film S3 14 (R). It 
applies and dries upwards and is the adhesives layer (7) of 10-micrometer thickness. It formed. 

[0118] ITO compression layer of the ITO film obtained by the above 1 (4) Silicone exfoliation PET film S3 14 (R) Adhesives 
layer (7) Both films were laminated so that it might touch. Thus, the ITO film for an imprint of lamination shown in drawing 7 
was created. 

[0119] 3. the silicone exfoliation PET film S3 14 of the ITO film for a grant profit **** imprint of the functional layer to a 
polycarbonate plate (R) -- removing - adhesives layer (7) it exposes - making - adhesives layer (7) Polycarbonate plate (6) of 
2mm thickness It stuck with the laminator so that it might touch. Ultraviolet rays are irradiated and it is an adhesives layer (7). It 
was made to harden. Then, base material PET film (1) It removed. Polycarbonate plate (6) It is an ITO compression layer (4) 
upwards. It is formed and is an ITO compression layer (4). Silicone rebound ace court layer hardened upwards (H) It existed. 
Thus, as shown in drawing 8 , it is a polycarbonate plate (6). Upwards, it is an adhesives layer (7). It minds and is an ITO 
compression layer (4). It was given. 

[0120] Examples 1-12 showed the example which produced the inorganic functionality film, using an ITO particle respectively as 
a non-subtlety particle. At an example 13, they are an ITO particle and Ti02 as a non-subtlety particle. A particle is used and it is 
ITO/Ti02. The example which produced the multilayer functionality film was shown. It is W03 like the above-mentioned 
example. A particle and aluminum 203 Various inorganic functionality layers are producible using the non-subtlety particle 
which has various properties, such as a particle. 

[0121] As shown in the example 14, using the functional film obtained by the approach of this invention, the functional film for 
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an imprint can be created and the functional particle compression layer of the functional film for an imprint can be imprinted on 
various substrates. When giving the functional layer of homogeneity thickness like a plate to a body lacking in flexibility, there is 



[0122] At all points, don't pass over the above-mentioned example to mere instantiation, and don't interpret it restrictively. 
Furthermore, all modification belonging to the equal range of a claim is the things of this invention within the limits. 



[Effect of the Invention] According to this invention, the coating containing a functional particle is applied to an imprint base 
material, it dries, an imprint precursive film is created, and a functional film is obtained by simple actuation of piling up and 
compressing the base material which should form a functional layer, and said imprint precursive film. The evil by the binder resin 
in the conventional applying method is canceled, consequently its target function improves more while the functional layer by 
this invention has sufficient mechanical strength. 

[0124] According to this invention, a conductive paint is applied to an imprint base material, it dries, an imprint precursive film is 
created, and a transparent conductive film is obtained by simple actuation of piling up and compressing the base material which 
should form a conductive layer, and said imprint precursive film. The transparence conductive layer by this invention is excellent 
in conductivity, and excellent also in transparency. Furthermore, it has sufficient mechanical strength, the adhesion of a 
conductive layer and a base material is also firm, and it is possible to use it for a long period of time. 

[0125] Moreover, according to the approach of this invention, it can respond also to large area-ization of a conductive film, and 
equipment is simple, productivity is high and various kinds of functional films including the transparence electric conduction film 
can be manufactured by low cost. 



[Translation done.] 



an advantage. 



[0123] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining formation of the compression layer in the manufacture approach of this invention. 
[Drawing 2] It is drawing for explaining the 90-degree peel test in an example. 

[Drawing 3] It is the sectional view showing an example of the functional film obtained by the manufacture approach of this 
invention. 

[Drawing 4] It is drawing for explaining formation of the multilayer compression layer in the manufacture approach of this 
invention. 

[Drawing 5J It is the sectional view showing an example of a functional film which has the multilayer functionality layer 
obtained by the manufacture approach of this invention. 

[DrawmgjS] It is the sectional view showing an example of the functional film obtained by the manufacture approach of this 
invention. 

[Drawing^] It is the sectional view showing an example of the functional film for an imprint created using the functional film 
obtained by the manufacture approach of this invention. 

[Drawing 8] It is the sectional view showing an example of the body with which the functional layer of the functional film for an 
imprint was given. 
[Description of Notations] 
:(R1) Press roll (R2) 
:(G1) Guide idler (G2) 

(1) : base material 

(2) : imprint base material 
(2a): Imprint base material base 
(2b): Rebound ace court layer 

: (P4) Functional particle content layer 

(4) : functional particle compression layer 

(5) : imprint precursive film 

(6) : object object 

(7) : adhesives layer 

(H) : rebound ace court layer 



[Translation done.] 
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' NOTICES J 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1^ 




[Drawing 2] 
(a) 




(b) 




Thawing 3] 
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[Drawing 4] 




[Translation done.] 
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WMMtlh. I TOW 0S^/;#SttA { ?*4>ai» 
50 j&XWtlW h&Wi. ATO. ITO^O*«TO 
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RfcttWi&V***. HRfcl O^tmOTT*)'}. 1. 0 
xi mJaTsWffi l< . 5nm-100n m# J: Off * L 

c o o 3 o ] ^wsjwarettaiewwv^ 
ntt«k^. *fMramttft?2: L-ctt, mm. 

[ 0 0 3 1 ] *RJg*a<oafflfc: J: ot . «ifc»«t 

[0 0 32]3l»ttJi<OWit:tJ^r«. r-Fe! O 
s , Fes 04 . Co-FeOx, Ba7x54M?tf) 
BMJUROtt»3tft>. «-Fe. Fe-Co, Fe-N 

i. Fe-Co-Ni, Co, Co-N i^&JKIxA 

«7c**±«^ t -riastttt-^tas^^fflv ^4 . 
1 0 0 3 3 ] imtkm^mmfomnmrnzti^xtt. 

T?y&W7J»Jk. 

mSk (PZT) . iSfraymSb. 9>fyfttM-f 
yWSfr-ayWKiMk (PLZT) . jr-r mm**}* 

4. 

[0034] #a«itg^*a-ri)^SKft»«o^3t^ 
fe^ra. inur ( f e 2 03 ) , mcr* m < s i o 
2 ) . 8HtT^$-<?A ( a 1 2 03 ) , z.mc^^y 

(Ti0 2 ) , WMr*y (TiO) . m\3E& (Zn 

o) , Mft^a^x. (Zrd ) , mcfyrx?- 
y (wos ) ^AflBMkftwSttiWfflv^ni.. * 

witfuxh. m®m±.tz. mm. m&zm 

m^tzS i O2 . A 1: O3 *JBHfc*££tt. Hffl 

®m*G?h§>iiKimmtfmti&. not w 
tz^iza. mwmnfaitf'fthtih. ttz. wo 

[0 0 3 5] ifc. x.u?han>i*-vtyzmcow& 
izto^xii. KftXtt ( Z n s ) «&?tffflv^ft4. 

f s * . y -t yxmwmmzft ?zt *«? s 4 . 
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[0036] *wmc*iv vc , i mzmtx . ±ie#a 

[0037] «Wtt«a^if<0«ttlttWfi^ £#8rf 
4$ttiLTi;L ftOSSS ft* Bl»0=&S 

*yymcr>tmmfc*.mm. nv^y. *>svym<rm 

IftKttll- *9J-)V. x?/-/k roy\7- 

10 wr\-y (mek). >fMy/f;^hy, v-f 
h y^y h ym. mm^iv. mmr^iv 

ATS F, N-^f-;l/fDU Hy (NMP) , N, N- 

it**?**. £*Hbtf>$ra»?i . «i£fl--T4$tt* { 
«. NMP»?)T5Ha<?DJ:l<r*i:«»ttfD»*t>0 

[00 38] »*kLT. *fcffifflBTffifAi. 
30 *. 

[0039] fflv^4»«t^*tt. »fc*JIHSfi-f . ME 

mML^mm.mmthmmmzm t^rr 

tC^LT. OOM00.000 **gPSS-C'J)4. if 

mmm?kmto<7>tmi l zfcixm'g.MiRr&t£i\ - 
^mLnm^m&ii. mw<ot^<tx. mm^ 

[0040] iwejwa^coaft+'^tfWMktt, ^a<^ 

[004 1 ] mmftTmmu. ®m$£%^z 
50 u\ mim?<wimmm-&*%iftxtf. ^ 
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nmtizwmzxvmztit: (mm) mmmi 

<of£J3*£tt^l>i^fc^\ Miff, 

tiria&mttia^ 1 o o t Lfc f: * . 2 5 *>i 

[0043] 8iliKii3S«Jl?)^X£[6Lk$-£ 

S£ 1 0 0 b Ltz b % . 2 5 *8tOfl«<0SSHrt-Cfflv^ 
i fc i L < . 2 0 *S|co#:»c7)®Hl*lT'fflV > 

[0044] WO3 ISffll^T i O2 ffl&ttZ&ttlib 

*mmmmm-&m^temmMtzti^xi>. m 

(4, frE#ae^<7)*«Sr 1 0 0 1 ttzt # , mum 
8o&T<7)ftmxh&. 

[0045] A 1 2 O3 imtttZtmKIMJHzti 

[0046] zo&o izmmmizii. smmza^x 
(t%b-ib, mm^mn^m^nm^za^x ) m 
Rt:miiW>zbtftt*L<. m^hb Lxi>'j?m.wtt 

[0047] iijEae ; fo»fi«Ktc{i. mw&smm 
m%b^&mm.i,zm*ztihm&*mtz^$m?]X\ & 
mvmmmi£Lxh^\ mia. m*mm, 

[0048] *«wt:*j^T . swttRtat^ifoaig 



(6) #^2003-1783 

1 0 

[0049] SS^jfefttttLTkL «rfc:R5g$;h.4£i: 
fc<. «K7 4;W». «3^#8<0to£ffl 

wi* zbt><%<.* t-zsmmcommm^^mti 
G?z>i><7)t>W£L\\ m-^.nw<r>mmt. 7 hum. 
mm. neat. tvis*®.. mm < m*smx$>&. 
10 [0050] mmftft bix. Emmcomj) *± 
% < ix t mtih z b m^n'mmy < iv^wm 

zmi&Tfcbixm^hzbtfxzi. mmovj* 

bLXii. mia. X>Jx.*U>T)/79]s—h (PE 
T) ^a-K>jx;*.r^7 4/ki.. 
o t: v ym<r>x y ^ v 7 -r V7 -r ;p a v ^ t> ^ 
h7^;UA, 7^U^7-f;l/A, y;^;M^7-f;^ 
20 ( J S R ( ft) m. T- V V+£b' ) #*>W ^ilS . 

[0051] wsmz^x. m^immi. mmxm 
lx^xmw ^w^m<^\-Ya-hm±xzm^ 

tel. 

30 [0052] A-H3-HI1, A-Ha-hfltjH! 

[ 0 0 5 3 ] ^fiPP-1fJx^r;Wffli§^, T9 y 
40 ^^^v^/wm-^lt^-Fn-Fffl. x-^x^, 
t'x/ux-T/l/^co^^-^ya-^tt^- K 3- FfJ^ 
^RJMIfflMiaMN- K a - UW£ JBV vC i J: v\ 9BM 
m\M^- F3- hJWd. WtRiBttlP<?MSJSttOjS*> 

%&thb. T?V l\s3kCT> y Vi] ^S-^tt^- F 3 - h 

[0 0 54] A-F3-F#J<7)i£f&ti. /^t'Tv'yy 

y y F^ 3-^-«^iK0*ffi-Cff 3 t J:V\ ^ffi 
50 ft. »MaSKHTKML. «ftS*4. 1» 
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a»N-K3- hmnvteut* mmmzs-tx. 

mittis 0 ?-y%j\- Fa- hfflo>*^ttt6 0 - 1 
2 O'CfSgK, l#H-4 8B$[SM*lTS-ft£-fr.S>. 

frW WfcS**. KMUjRWii. *-feyy?y7\ fl£ 
ff*«fl\ 4»E*«*L ME*«L fiftE*A*L * 

yyTmnyyy&m^T. ^HRSr2 00-2000 

Witf. 0. 5~2 0jumSjrc* l 5, #t L< 
l±2~5//mgJ^TJ)l.. 

i t tfX'% 4. Milf, 1 0 0 0 c P s jjUtf>*tt*o 

■ftmscommt, yu-vm. i-jymzk'nmfimz 

Xr>XftdZttfZ'Z&. 5 00cps*}lCD{£fSJgO 
ttffie&mifHi. ^fxn-hft. 

ffifrt'CDttfij&fcJfl^&it fc»J1BT**>4. 
[0056] <6»iiflBiiHftfc:ffl^Jt«[ft^BHt J: h 
*\ 1 0-1 5 0'CSJg#iJ2U\ 1 0'C*}ST"(i?g 

Wtotrntmn^mmzttmLtt^k o taw* . 
[oo57]^. ttfl^fst^fltfr^rJBaJiA 

fctJ:l>#>\ 0. 1-1 0jumgJKt-$-*Uf«J:i<\, 
[0058] iOJ: o (c, *ttttttft?&£of|ffiti:|R 
tt^Sr»K4m$-frT»liL, «SK"f*fc. ^-*»* 

6 t . 4HBSK+t^>f >^-jWW: L£ < X iWft^tt 

■yX<ht%mj)<Dtzib. «tt^*«Sv^*4->T< 
1 34 ^ t' . it t tc h VX'l&^frkZlX v * 

[0059] &±<D& dicLT, ie¥S»*±fc»|gtt 

[0060] mz. m-mmy < i^nffimmk^ 



(7) #H200 3-1 783 

1 2 

#8<0£><0£JHi<->.& ZttfX'Zh. LfrLtaPfe. eh 
vMizWii Z k tftc^mWt U\ Sfir*<0»« 

[006 1 ] SSff*:<7)^tt«^m§iXl.^#^H 
[0062] jfeftftt LTs E«iHI?)E8i}l£*# < 

i. mmy < ivMimm.x'h'o . Ba^ts*?**. 
*,zaui-imm&%m'!mti i ztix^x i>&\\ 

20 [0063] *»?Hfct5 we . S^ftii, jStgttS*^ 

f3-m«o«s) , affittfaa^^irai^g. e« 

30 [0064] 3Lftftcr)®mmizimc>i)^®mm^h 
zkvxz. z<7)XotcmmkLx\,t. mm. r?v 

>mm. WfyWk* «tt-44BB, y>J3-y® 

40 *«t#4. zlx, s.mmzmtummtzkizx'o 

J\-V3-hmki-&Zkl>X'Z&. 
[0065] ««H*ttWBlic3*i4*** 

^vw. witf, ®mmiiftt&miz*i®%i>cox' 

[0066] ffitgttfl 2r fg^t^ ^ 1 8£¥fiTfB 7 

;^t sr . -m^kmmmy < ^<mmmm- 
50 mtck^mmmM^mm^smL. 5&fr±.izmm 
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[0067] Emi-hZt££<9. MOSMEfcflLtStf 
tub* WKBMWltfl. «tt*Ji7c««*U J H-vMt 

[0068] iwjifctiv^tt. itnutt 1 ^ fc« 

«T#?L««k«r*. J: OKiMMKHftPtt 10 

-9fcSvWOIM:t-*£ J: 8JBi£fH 

[0069] ffiB-TS £ t fc J: 0 . BS»K36«|6i±S*iS 
ffdClfctfiffiU*. 4 4N/mm2 *}l<7)ffiJET'£>ft 

tz®mm%Z(r)mm®mtfftt>tuz<\ l \ i3 8N/m 

&.±.<7)J±ffitltf± t )mi<, 18 3N/mm2 cr> 

EMJitmzmt^. EMJimwik\ maw 

IV)T\ Hftfclil OOON/ram! i?<7)EMti]im 

30 

[ o o 7 o ] ^ &mmm$&wwmmi?3m 

[007 1 ] JBBMtit. «pKRRjgS*i*£fc*<. 5/-h 

u-xmsrfflv^rff ozt tmt i \,\ u->vrv 

[0072] n-;kru^««Oo-;l^iaJKti^*tt^ 

i±. &m±.ii**&<^hi®m? <)Vj±itmfxito 
^«o«itswas* { (KTti)„ mwaiz&^xu. mmo 50 



#112 0 0 3-178 3 

1 4 

[0073] «e^*HBW*4^0f«SrTS Sfe'ft^ 

x\ M&itcnmmztz zti> *imx-b & . 
[0074] mviy 4 iv&tntfjxm&ftmt. 
mmm^m^Lxm^ti. ±mni}*m&& 
t-^fc^sia^i&ji-r. mm. petv ^iumz-o 

[0075] u-)VrVxm.<T)'0-M±. HL^EJltftP 

^*y/i/-f-( y^ciO^JK. dlc 
*>v?4 ?i]-xv) mco®mmx'9mixi>&\ 

[0076] ffiWc*VvC . «5iJ*ft*««Btt«fiE : P 

fflj^fcti***, 0. 0 5~1 Oumfflgt-ftUiJ: 
<. 0. l~5jum*»ff4L<. 0. l~3/*mjWEfc 
*^L<» 0. l~2jun»Wftfc»4U\ 
[0077] ifc. 1 0/xmga<OW^JB»Ji«r#4fc 

am*, izm. }m<?)-&<7)$kft&M Y )mi'47-oxi>& 

[0078] ZCOX 0 \ZLX'i$tztlh T^m%mtc z<n 

ixim%i&m<D'j?mmffezm^xitf8.u.zizi> 
mmzi>&tL&. 

[0079] *»B<0«att7 -f /PAOiiBt^atfc^ 
T. ^<fct2lW«^6WdHt«8t : FOffilMi*''5> 

h. mmmt. wmm 4 ^(o^^<om^. nm 

Em$?iozkiz£ixnt>ti&> m^m 
mmm^m^tm^mmy 4 >vj> zwmm 
iSL. mat. mmmtHt^mzEM L%n^±.c^ 
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[0080] 2>mmtmm<7)Etm>mmzftiix , mtc 
mm. ±mmmm. lu^hn^s^./tyxsf 
C0081] mmz\i, ±®mmt ixit. mizm 

s 7 ^ tixu. m^zmBmmm . m i . 
mmm. miasm * m*mmmt^o$mmmm 
ypZixh. ztikwwzh. n*e>mmz&ttzm*<7) 

[0082] mw&ms. mmimmimmh 
zmv>-£xtf ! &-rii>mmx'$)& ! zgii%\,\ mi 

f&lxi**^. 

[0083] 

WJ^Stf. *fHWiifi.feiatfflfc:lBSSii6 tco 
[ 0 0 8 4 ] m 1 tt, *«W<?MH3iSftfctJttSfE«Jl 

^ffM & mmth tztbcomx'h s . 0 1 £fcv >t , 

X7 -f /h£.(2a)±fcA- K3- Sl(2b)#7gj££fcX«|K 

¥£fttt(2) ±ic. tt^ik«t?4irj| (P4) tiWfotStL 

X . &^lW|g7-r/kM5) iSfiTWS. 30 

»?5±T-*t<oru^n-/KRl)(R2)<oiat:. 

(1) k.W*mW:7 1 )VM5) fcSr. <0«S#gt£ 

is-tew^ ® fc 7 < (5) nwmsMfcHs^m 

(P4) fc *lt5i 3 Iznte&hitX&X-BmtZ . ttffi 
«^^r«(P4>ttffi»SfiTJEEIM<4) fc£4. -e 
OtJL (5) jWiBEltf^iSXf'f Hd-5(G1) 

m £m&uztz*>x\ w&tMwtEmmw 

fc. ±(cE*i«(4) #!t?¥ffM 

[0085] Mt«l~l 2tt. iU?hD^S*7t 40 
yxyN-^^«ffiffl^«02HB«mtt7 * 

*. 

(ls^3fc»tt^fM> 5 0//mW<7)PET^-X7-e;U 
AHPE CftAT 4 )VM$k) (2a) O^^S 

54 (mmt^nm m m) zm. «*u 70 

"C. 4 8B$ISIT'S-fLS-ti\ 1. 5Mmf(7)yij3-yA 
-K3-MB(2b)£»«U te53d**(2) fcU:. 50 



WmiO 0 3-1 783 
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[0086] ( WmM7 4 ;k&,05ffti£ ) -{mm* 1 
0-3 0nmC0ITO»4^ (ftftttg «*) ») 10 
0M«Kx^y-^3 0 0ffli»*jDi. Mt 4 TSr 

Mi&£l£¥£ftft(2) *VN-F3-M(2b)±fc. A- 

t . I T O (P4) Sr^BSt Ifc . i <T> X 0 fc I 

x, w&mw7 4 mm iToatfr?#&« 

(P4)tf0HA(il . 7umX'hr>t:. 
[0087] (Sftft) 7 5^mWc7)PET7^;UAH 
SL («Afi^7^^g) SSJWKDi: LTffl 

[0088] (E«!<0#jfc) tlE^lulB7 
<f/kM5) fcSr. Sfctttt) I TO«K^**Ji(P4) 

[0089] s.mz%±~>x. tr. HMEjvvmn 
e$-frri.oiinan-/i^)jififtj&ff*,5r(,^. ( 2 

3'C) KT. SJ*ft(l) tC¥tt»7<;l'A(5) fc^R 

«Ejlil 000N/mmTft-)fc, *(C, E^l&ftfft 

[6l<?Dft$2:l@^7t'o2mmfJ>-J!t„ i^JS**^, * 
filaMSfc9t5 0 0N/mm« <0E*Tff«LJt i t 

[00 90] ^CtH^^ffiffl t ^ t <50 i: Pfil^ 

tma) tm^mmy 4 )VM5) t*4*a-/nafc:» 

^Htfie^frt'E^L, o-;W&lHl!|S$-<i-5m/*<7)j*0 

a) ±.cr>iTQmt?r>wmu) frmmitz. zco 

XOIZLX. ±fc I TO«^(7)ff^Jl(4) 

^fS^fL/i I T07^PA (13 ) Sr^Jt. I TO« 

m- smm w ?>w.m± 1 . 0 u m t* -> a. . mmim 
mzffhix. iTo«tt^ffi»K4> m^&zmaiL 

X^tz. 

[009 1 3 (mmm I TOUHStfEMM) 
&ZtLti7 4 >1>J*£ 5 Ommx 5 0mm<7)±^$tc:WD 

ajLfe. nftn&mzhhftni&izTxt-zhxx 

[0 09 2] (9 0Se-;H«®!) ITOSWfflf 
(4) tfD3d**7-f;PA(l) f:0*«ttat/ffil»I(4) O 

a*«riWf*-4Jttf>. 9 0Ktr-/ma*tfofc. 02 
Hk*4R«0ioiiitiiiBi-f-r(i2)S:iiiofc. <rft£* 

#$2 5mmxlOOmm{3flJ0aiL^. d^Ol^-ty 



1/2/07, EAST Version: 2.1.0.14 



( 

1 7 

#l$MftJ:dfc, ?y7>WM!%& ( 2 5mmffl) K-bo 
AyttJtr- r (ffil 2mm, BJKCLK, No. 29) (1 
4)*I5-afc. (02 (a) ) . 
[0093] KUlf >r/K0£BMl(4) IC*oa^ 
*T-r (Hi 2mm. BSSlffi, No. 29) (15)Srir 

r (15) b t <0ftMt<0* § 5 0 m nfC* o fc . 
■bD^>"f-r(l5)<OflSft*it-Cv^v^JBt5WjfKi6) 
fcK "3 Wt . -b a ; n y t-7* (1 5) Otettffi b mfflM (1 
5a) fcOj£*a#9 0flfcfcS.);pfc-fc-jrhU:. -fen 
^VT-r(15)Sr, 1 OOmm/^-^ST^|-35goT 

iwufc. ;<ot %7—7(\5)&mij { -t&&btm*ry 
7fr$WtfimATyvzmi3wmtm3Kfttot 

hXoL. -fen/>yf— r(15)^teftiH(15a) fcfS® 

6)fC«**-ri:*t=BL,fc*(F) MWLfc. (02 
(b) ) . 

[0094] taHft. M#§fi*:ffilM<4) Hffik -bo 
, \ y r-7%mZ WUz . W**)*iEfctt*«a« a « 
£ti. EffiS(4) 3WBWS*ifcOT«*<. bnAyf 

5$J£*>Wt fc * KB Lfc* (F) OffiT* ■? fc i: V > ? C 
kfc&D, EMS (4) *>3S*li*tf>«(F) KLtfcfri.. 
[0095] 3|sKiMctJ^TIi» ffi^JO^«±H^6 
N/l 2mratJ!)?i)tl6 < Jilt 6 N/l 2mmi:^ 

^^t. m&tmmu) nmat&en/i 2m 

E8S1 (4) HiBKfiiJlffll*^ < -b oAyf-r^Itff 

mm^-^mmLxa*). zmiz&^x. Emm 

(4) +'C«*W^tfc£i:*«'t. 3 N/l 2mmOh 

[ 0 0 9 6 ] JJE 9 0*t-;HSH^)ISiR, Hffeffl 1 X 
ii. 4raysy-r— rSrKI^-f^KeN/l 2mm^J 
KLfc. e-;MK«8W)ffi»l(4) *ffi£tffl^:k£ 
6, b o; \yy—7<7)ft%mtftt1& LX^fz. MtfLtz 

fc. ft->T. EJBJf (4) <7)$$£Ji6N/l 2mmJa±T 

[0097] [HSfc«2~6 ] HU60J1 tCtJWC, Eifg 

SMWlfcHWcLT. E8i$*U:IT07 4^A£f# 
fc. WWSfit*»£U 9 0*t-/HMfctffofc. 

[0098] [imm i ] mam 1 i t 

OOBff** ■ (P4) *i*:lg?tMB7 * ;kfc (5) 

fco*. WHjSII*tT->fc. ESUaaS^TV^HT 
OUMmrtT* (P4) o«m«fit(± 3 4 0 k QT-J> - j . 
[0099] [*ttW7 ] »t042tcfc^r . EH**) 
& "5 jftSE* 2 . 5 m/^tSES L fcAWigfcW 2 fc H 
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1 8 

[0 100] [ttRM2] NMP9 0 0MMWCPVD 
F 1 0 0M«£*»LT. ffliiiMt Lfc. -iJS&g 
#1 0-3 0nm(OITO» (Hfttt* (1*) $!) 
10 0tl», fiffEfflBijSiRl OOOftlg&kNMP 

9ooa*isP$-jDt. ^r-f r*^a-r t-xtt 

T««aifC4M!JtLfc . #e>ivtzim& 5 0 ^mffiOP 

10 (100°C, 3#) . IT074/kA*fffc. ITOi 
»OJf»lil. OjumYJboJt. *mffifilS:il«L. 9 

0*b:-yHi»stf ofc ( I Toaa^ttflt* l 0 0 
iLfci:&OPVDF<0flc»li383T&o;fc) . 90 
St-;HSSic7)tg*JJ. 3. 4N/12mmt*-jfc. 

£ fcttWMbPIt v vfc*>fctt§«ffifc: pvdf 

x, mmmmizttth-tu^yT-Tnmm&timK* 

T.MIi5SS<i3. 4N/12mmHit*^. 
[0101] [£JM8] 
20 (Sftft) 50^mJfc7)PET7 -r^AHPE (*Ar 
xXy7<)Vh>m (1) nmmmi-lz. ^>jr?-y^ 
-F3-MSKP-8 54 (fiS^X* («!) «) $• 
SfefilL, 2/im/ic7)*^-fl:cO^ , JrJ-y''N-H3 

[0102] ( «K^filE7 ^ ;UA<7)f« ) HJfcffl i -cffl 
b Wl t p E tk-x y -f ;U A (2a) _hfc: v 'J n - y 
a- K3- NJl(2b)**»)fi$*i!t«E5f4«F*(2) SrfflO 
^. SOtWlfcRtttLT. £<7)Ie¥$1*(*(2) Oa- 
H3- M(2b)±K, I TO«tt^***(P4) 

30 u mmmy < mm fit. 

[0103] y'j3-yA-H3-h 
1(H) jWB*3*ifc£*tt<l) k. ITOtRfi^*** 
(P4)*«»jfi3nfc«S:«[K7-f;^(5) k$r, y'J3- 
^a- F3- M(H) k I TO}^i^r*«(P4) b tf® 

■t&xoizntaL&bit, u-jvr^yjmm^xWi^s. 

BUZ. EffiE^l : 3 4 7N/ram' . E»«t. 
$^f«!(2) *SJWk(l] ±<^ITOae^«0Effi«(4) 
*»4>»tLfc. £i0i3KLT. 06fcSrrJl«MW>5: 
^f*(l) ±K^U3-yA-F3-hJl(H) St/'ITO 
40 »^(7)EaS*(4) I T07 4 /kfc>£f§ 

fc. *jwis«fc:ff*>#i» i Toaa^Effi«(4) ba« 

^tcSiBLTV^. <XC IT07-f^ASr, 100 
'C<0#fflMTK 1 B#Oi5 or , »J 3 - W n- H 

n-hKH) SrWtS-frfc. I TOffltf4^Eiffi«(4) <r> 
WMt\. OumXb^tz. m&&tjL£mfcl. 9 0S 

[0 104] 

[*1] 
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*ra mm 

(fiftSB) 



(N/mm) 



IBM* 

(mm) 



(N/mm' 



CkG) 



9 ose-juaa 



5^ 



I TO 
I TO 
I TO 
I TO 
I TO 
I TO 
I TO 
I TO 



10 00 
6 SO 
3 30 
1 6 5 
80 
4 0 
0 

6 6 0 



2 

1. 9 
I. B 
!. 2 
0. 9 

0. 9 
0 

1. 9 



500 
347 
1 8 3 
1 3 8 
89 
4 4 
0 

347 



3 
4 
6 
8 

1 3 

2 2 
340 

4 



6N/12mm 
6 N/12mm 
6N/12mm 
4 N/12mm 
2 N/12mm 



3. 4N/12mm 
6N/12mm 





ITO 100 


0 


0 


0 


2 1 0 


3. 4N/12mm 


mm* 


1 TO — 


6S0 


1- 9 


347 


4 


6N/12mm 



[0105] mmm i -smitmi i - 2 som^n 
1 izTjkt . mm 1 -8 nmwfc? < tvu^ ^-rn 
fc. . EM*<?mxt>&<. smmt 

3&rW 7 01 At cvm&iz t mtix ^fc . mm 1 ~ 

ffiii»»flM(«»< , ffi»«ti»*7 < iiAtmm®. 

HltffiJl-8coatmtt7^;i/A{iv^i,, »rfi 

[0 106] ;ft(c*flt, JtlHHl E«SI 
SSrfroTufcVWC. SHB»fflll-6<Ot<?5tJt^. « 
mffiiMtfftK J£«0!2<Ot><Ol4. flS*tf>J:3fcE* 

[0107] [|Q|0f9 : I TO/T i 0 2 £JBtSffi& 

«<o»«] zcommma. t-r. i to fmmtumfc 30 

±taR3|WJ«L. Kfc. iTOffidlifcTiOi Ett 

^JBffi«Ji<wrttSiffiB-rsA:ft(!0H4aixia5*#»a 

[0108] 1. mis.mm<m& 
mm2bmmizLx. s»*(d ±.iz%iE.mmti 

TITO«8ffE»i(4I)*ttKU:. EHE7J: 3 4 
7 N/mm 2 . 

[0109] 2. m2smm<m& 

( ) XMH 1 Tffl V Vfe <0 fc ft t P E T^-x 40 
7 * ;P A (2a) Jitc ^ y 3 - y A- H 3 - b M (2b) 
3*lfc<69£l*K(2) S-fflV^. 

[0110] ( 3£^mIB7 4 /I'AWM ) 3 
0-7 0 nmcOT i 0 2 «&?1 0 OaftSBKx*./- 
;P9 0 OMgflSrjD*., *t -f TSr^H-Th'-Xi: 

(2) <73A\-F3-M(2b)±t. 
fcffiU 5 0iCe>fflft*aioT«H*U Ti0 2 fiMft? 
*ff«(P4II)£#l£W:. COJ^fcLT. fia§C|&B7 
4/kM5) TiOz «a ; F**Jl(P4II)OJ5**50 



*liO. 7;umT"£>ofc. 

[0111] (SB2«E8S«c7)ffM) H4CSrfJ: 0 

ITOE81(4I)#»jRS*ifc£tt*U> fc. Ti 
O2 gttft?**JI (P4I I ) jOTB£8*ifc«?Ma7 4 
(5) k£. ITOE«*(4I)tTi02 »fiH^r«(P 
411) k#«tS J: 3 fcSfa£**i\ o-^7*U^«*ffl 
^tR*E»W:. ESSE7J : 34 7N/mm2 o Km 

mz, !g¥i»«s(2) ±<ot i 02 

OffiffiJBUII) Tb^fHIBtL^. iOiatLT. 05fc 

*tmrntiL<»3m#(i) ±t:iToam^oE«si(4i) 

2StV'Ti0 2 aS^OEIBl(4II) jWglfiSiifelTO 
/TiOi 7-r^ASrt#^. I TO«S^E^«(4DO 
JV ^{i 1 . 0 umTh 0 , T i O2 WK?EffiV(4I I) 
<7)W^{40. 5/imt*-5ft, IMKHSSKlTteil, T 

i0 2 W4i 1 EOT(4II) DBsWe^CWBLTV^fc. 

[0112] (9 0Ke-/H*« ) JJE9 0 *t-/Ht 
ScoISS, -feD/Nyf—7'S:ilJ* ? -r<7)t6N/l 2mm 
o^SBLfc. f-;HS^f^E^«(4II) 
to k i ^> . -fe uAyf-7"«Mtf L. I T OE 
«Jl(4i)tTiOi E«J1(4ID temnMti^tcli* 
■otc . mw ttz-t da y T-r^mm^m^tz t z 

fi*tt*«ft-5fc. ^t, E«ra(4I)(4II) 9WSL 
(46N/1 2mmJJLht*J>ofc. f|4>^ITO/Ti 

02 %mmm? iivut. j$kmwt Lxmmx-% 

[0113] [UStffl 1 0 : |g^ffl«Stgtt7 ^ /PAOff 

h.^IT0 7^;PA^fflf>T, fe¥fflIT07-f;^S- 
ffJ«L. *K^fflIT0 7^i^IT0E«l«£tfy# 
h*«Lhfc:e^Lt«f*i. H6~@8^# 
BRLTDHB-f*. 

[0114] 1 . Effil^JfM 

(3efif«£) 75//mJf<0PET7-f^AHSL OSKf 
ju#y7 < iv&W) (l) ±tc. ^y=j-yy\-h'n-h 
?SKP-8 54 (ftmft&JM (ft) H) tt* 

L, 2x/mJlO*^l:Ox'j3-yyN-Krj-M(H) 

[0115] (lK^B?iB7 -< M«M) ^Hfi^J 1 T'ffl 
V^<0i:|sItPET'<.-X7'f^A(2a)±(I>-';3-y 
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2 1 

A- H n- h«(2b)jWBjSSnfc<E^d**(2) Srfflv* 
fc. SatffllfcHttfcl/t, ;<7«£f*tt(2) 

K3-M(2b)±t, i TomnT-ttmmmfc 

[0 116] (EEfaJROJBft) >-ya-^-K3-V 
1(H) *%M£ft££f$tt(l) k, ITOOB^^TJB 
(P4) **»jft$itfclE5iiriB7 4 /kM5) t y y 3- 
^N-Ka-MOOi: I TomkttHmMktm 

«U:. E88E7J : 34 7N/mm' . ffiBftK. 
£fcft(2) ££fttt(l) ±0ITOfKtt?OEENJI(4) 

8ft (l) ±(=x'J3-yA-Kn-M(H) s.y i to 
ISfM^EEfWU) jWBSSfifc I TO 7 -f /l^fctt 
fc. #l«(4S»Cff*)n. I T0i8©?E«g«(4) E# 

ggtcgmL-oifc. ijctc, ito7^^as» ioo 

3-h«(H) £flMfc3-£fc. ITORftTffM(4) <0 

IAH1. 0/xmT*ofc. 
[0117] 2 . C9fflDW6tt7 < /l^coffrfc 
( SttftlllaJtMt ) T 7 U /HSfll 1 B R - 3 0 5 ( bsb 

*:39. 5%, **fla («) k) i o oaagfJtc, 
£*ttatt£ttiBs d- 3 1 8 (*B*-f >*it?xm 

(ft) S) 9 2SMSB. ^f;Hf;^h>l371i 
WirJniT, ttttfllfflttfliftk Lfc. firiS^®*, 
^U3-y*ijSfPET7-f;WAS3 14(R) ±fcU&fli. 

^lt, i Ofxmmcommma) s-jfmu:. 

[0 118] ±HlX1%t>iltl IT07 HVK<r>\ TO 
ffiB«<4) k, ^U3-y|M|PET7-f/PAS3 14 
(R) <7)««S"Jfl(7) hWa^C, ffiyt)\sJ>£y 

[0 1 19] 3. *y*-#*-h«^<0lWHMiZ>tt 

#£>ft£l£PB I T07 3-yftijgiP et 

7-r/l-AS3 14(R)£»j#lT, SmtQJB(7) £HiiJ 

(6) tcsfrsi^fc^s^— f-izxmnvtz. 
mmmtx. &mmma) zwtzittz. torn. £ 

#f*:PET7 4/1^,(1) mWLtz. XVij-X^-Y 
«(6) ±£ITOEE«IB<4) nmULZtl* ITOfflll 
(4) ifcUiflMbLfc^'Jn-WN-Hn-hJKH) 

<I<?5J:-5fc:LT, H8tcSrTJ:ac tf'Jrt- 
jK*-M8<6) ±fc. £*flJI(7) ^LT. I TOE 

[oi 20] mtMi-i 2T«, mmum^ttxi 
Totm^ittiftM^x. *mm&7 < Mite 
mttzMZifiUz. mmmi 3-eut, tmsae^t l-c 

I TO»©7#.7>'T i 0 2 BH&^fcEUT, ITO/T 
i0 2 *««flfitt7-f;PA$fHHLfc«Sr*Lfc. ±12 



22 



mmmtmnizix. wo 3 oa^ aii o 3 wtt? 

(RRffittfl SrfWt *> - k m & . 
[0121] HMM 1 4 fcij* L£ i ^ fc, *IHH<0*i£ 
tJ:0f»'bitfc*ifitt7^y^^ffl^T, e^ffl«tg14 

cox o ^wt^u^mz^-w.^mmmm 
s-thQ&izm&whb. 
io [0122] m&nmmMtehWh&x'&K&miz 

<r>i,<r)Xh%>> 
[01233 

mmwznmzwm, imiximmm < >vi±*ft 

J«U ^tt«^fM^§S»*tluie!ie¥filB7^ 
k fcSfc^btfT BOW'S t V^d fgl£&J*#T«f& 

*-*ww i J:9rtL]:*-&. 

[0 1 24 3 J:*Uf , S«tt»4£ 

xmuzzmwammii.. mmmzmi. 
30 izk^mxfoz,. 

[ 0 1 2 5 ] *»fl««6t:J:Wf. ^«tt7 
[EliBO«#=SrK!H] 

[an xmmmmza n&mm<mmm 

[02 3 HSfiWifcttl. 9 o*tr-/PK«*SiBW& 
40 [033 *^c0i»3t*&-C1# ^iX^» Hf£tt7 ^ 

[04 3 *mmmmiz}5V&&!§immmtfL 

*wm-&tztb<r)mx'hz>. 

[053 ^wMcommnmx^ htih zmwmm * 

[063 ^wmmmmx-m htihfflm.? < m 
(o-m^-tmmmxh %> . 
[073 *m\<?)mmimx''& htihwim? < m 
zm^xft&ztimwmm®&7<)^v>-m£^? 
50 nmmx-hh. 
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ens j mm®&&7 < ^comm&mms-ztx <»> 

KMPMHiip-tWimfctib. (P4) 

[8r*OR9i] (4) 

(R1)(R2) : ?VXu-)V (5) 

(G1)(G2) : #>f Hn-5. (6) 

(1) (7) 

(2) :K&&m (H) 
(2a) : 



#112 0 0 3-1 78 3 
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tMmtR&?£Etra 



[HI] 



[02] 




[03] 




/ / / / . 
u. c ' t c. 




14 



<^-1 5a 



4 1 



.16 



1 6 



J' 



12 13 



[04] 



[05] 



P4n 




?////////////*— 4 

/ / / / /v~ 1 



4D 
41 



[06] 




1/ ✓ ✓ / 

/ / / / 



mi) 




/ / / / /\ 

k. * ^ * ^~ 
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[128] 



F?-A(##) 4F100 AA01B AA25B AA28B AA33B 



AK01A AROOA BA02 BA07 
DE01B EC04B EH46 EJ08 
EJ17B EJ19B GB41 JD09B 
JG01B JG04B JG05B JG06B 
JK13A JK14A JN06B JN30B 
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